A Gram-stain-positive, aerobic, non-motile, non-spore-forming, cocci-shaped actinobacterium, designated strain EBR4-1-2 T , was isolated from a biofilm reactor in Korea. Comparative 16S rRNA gene sequence studies showed the isolate was clearly affiliated with the class Actinobacteria, and was related most closely to Flaviflexus huanghaiensis H5 T , showing 98.9 % similarity. Cells of strain EBR4-1-2 T formed yellow colonies on R2A agar, contained MK-9(H 4 ) as the predominant menaquinone, and included C 18 : 1 v9c, C 16 : 0 , C 16 : 1 v9c and C 14 : 0 as the major fatty acids. The cell-wall peptidoglycan type was A5a (L-Lys-L-Ala-L-Lys-D-Glu). The G+C content of the genomic DNA of strain EBR4-1-2 T was 65.6 mol%. Thus, the combined genotypic and phenotypic data supported the conclusion that strain EBR4-1-2 T represents a novel species of the genus Flaviflexus, for which the name Flaviflexus salsibiostraticola sp. nov. is proposed. The type strain is EBR4-1-2 T (5KCTC 33148 T 5JCM 19016 T ).
The sludge samples were initially collected into a sterile 50 ml polypropylene tube and diluted serially in a 0.85 % saline solution. A 100 ml subsample of the suspended material was aseptically transferred and spread on R2A agar, and the plates were incubated at 25 u C in the dark. Colonies that appeared on R2A agar plates after 6 days were subcultured to obtain pure cultures. Isolate EBR4-1-2 T was routinely cultured on R2A agar plates at 30 u C under aerobic conditions and stored frozen at 280 u C in a 15 % (v/v) glycerol stock solution.
Gram-staining, cell morphology, colony appearance and biochemical properties were tested with cells grown on R2A agar plates at 30 u C for 5 days. The Gram reaction was determined using a Gram stain kit (Becton Dickinson) following the manufacturer's instructions. Cell morphology and motility were observed with a phase-contrast microscope (Nikon Optiphot, 10006 magnification) and transmission electron microscope (Philips CM-20) after negative staining with 1 % (w/v) phosphotungstic acid. Oxidase activity was tested using 1 % tetramethyl-p-phenylenediamine (Tarrand & Gröschel, 1982 ) and catalase activity was tested using 3 % H 2 O 2 . Growth was investigated on R2A agar at different temperatures (4, 8, 15, 20, 30, 37 and 42 u C). The pH range for growth was determined in R2A broth adjusted to pH 5-10 at intervals of 1 pH unit, by using the following buffer systems: pH 5-7, Na 2 HPO 4 /NaH 2 PO 4 ; pH 8-10, Na 2 CO 3 /NaHCO 3 (Gomori, 1955; Bates & Bower, 1956) . NaCl tolerance for growth was tested in R2A broth of different NaCl concentrations from 1 to 10 % (w/v). Carbon source utilization tests, acid production tests and additional physiological tests were performed using API 20NE, API ID 32GN, API 50CH and API ZYM galleries according to the instructions of the manufacturer (bioMérieux). Duplicate antibiotic susceptibility tests were conducted using filterpaper discs containing the following: ampicillin (10, 30 and 50 mg ml ), streptomycin (10 mg ml
21
) and tetracyclin (10, 30 and 50 mg ml 21 ) (Sigma).
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The GenBank/EMBL/DDBJ accession number for the 16S rRNA gene sequence of strain EBR4-1-2 T is KC251737.
Two supplementary figures are available with the online version of this paper.
Quantitative analysis of whole-cell fatty acids was performed using cells cultured on R2A agar at 30 u C for 5 days. The fatty acid methyl esters were saponified, methylated, extracted and quantified (Sasser, 1990) according to the protocol of the Sherlock Microbial Identification System (MIDI). The physiological age of strain EBR4-1-2 T and F. huanghaiensis H5
T was standardized based on the protocol given by Sasser (1990) . The extracts were analysed by GC (Hewlett Packard 6890) and identified by comparing the fatty acid profiles with the TSBA 6 database provided with the Sherlock software version 6.1. Analysis of respiratory quinones was carried out following the method described by Komagata & Suzuki (1987) . The cell-wall peptidoglycan was analysed by two-dimensional TLC on cellulose plates, as described by Schleifer & Kandler (1972) . Respiratory quinones were extracted from 100 mg of freeze-dried cells as described by Tindall (1990a, b) . TLC on silica gel (Macherey-Nagel Art. no. 805 023) was used to separate the respiratory quinones into different classes using hexane/ tert-butylmethylether (9 : 1, v/v) as the solvent. Different quinone products were then removed from the plate and further analysed by HPLC using a reversed-phase column (Macherey-Nagel, 2 mm6125 mm, 3 mm, RP18). The cellwall peptidoglycan was determined by TLC after hydrolysis with 6 M HCl at 100 u C for 18 h (Komagata & Suzuki, 1987) .
Genomic DNA was extracted using a BioFact Genomic DNA Prep kit. The 16S rRNA gene was amplified using the universal bacterial primer set 27F (59-AGAGTTTGATC-MTGGCTCAG-39; Escherichia coli positions 8-27) and 1492R (59-TACGGYTACCTTGTTACGACTT-39; E. coli positions 1492-1510) (Lane, 1991) , and the PCR products were purified and sequenced by Solgent. The 16S rRNA gene sequences were aligned with published sequences retrieved from EMBL using CLUSTAL X (Thompson et al., 1997) and edited using BioEdit (Hall, 1999) . Phylogenetic trees were reconstructed using the neighbour-joining (Saitou & Nei, 1987) , maximum-parsimony (Fitch, 1971) and maximum-likelihood (Felsenstein, 1981) algorithms in the MEGA 5 software package (Tamura et al., 2011) . The percentages of replicate trees in which the associated taxa were clustered together in a bootstrap analysis (Felsenstein, 1985) were based on a 1000 resampled dataset. The DNA G+C content was determined by HPLC after hydrolysis, as described by Tamaoka & Komagata (1984) , with nonmethylated l DNA (Sigma) as the standard. For more detailed genotypic analysis, DNA-DNA hybridization was performed between strain EBR4-1-2 T and F. huanghaiensis H5 T to determine the genomic relatedness according to the method described by Ezaki et al. (1989) using DNA probes labelled with photobiotin (Sigma; A1935) and microdilution wells (Greiner Bio-one; 96-well microplate).
Strain EBR4-1-2 T formed visible colonies within 5 days on R2A agar when incubated at 30 u C. Growth occurred at 20-37 u C, but no growth was observed at 15 or 42 u C. Growth occurred at pH 6-9, but no growth was observed at pH 5 or 10. Colonies were yellow, smooth, convex and circular with entire edges. Cells were Gram-stain-positive, catalaseand oxidase-negative, non-motile cocci (Fig. S1 , available in the online Supplementary Material). The detailed physiological and biochemical characteristics are summarized in Table 1 and in the species description.
The almost-complete 16S rRNA gene sequence (1400 nt) of strain EBR4-1-2 T was compared with the 16S rRNA gene sequences of F. huanghaiensis H5 T and representative species within related genera. The 16S rRNA gene sequence similarity between strain EBR4-1-2 T and F. huanghaiensis 
H5
T was 98.9 %. It was evident from the neighbour-joining tree ( Fig. 1 ) that strain EBR4-1-2 T is related most closely to F. huanghaiensis H5
T . The genomic delineation between strain EBR4-1-2 T and the type strain of F. huanghaiensis was supported by DNA-DNA relatedness (mean of triplicate experiments) data, where the new isolate showed 35.4 % relatedness with F. huanghaiensis H5 T . This value is well below the 70 % cut-off point recommended for the delineation of genomic species (Wayne et al., 1987) .
The G+C content of the genomic DNA of strain EBR4-1-2 T was 65.6 mol%. The major fatty acids were C 18 : 1 v9c, C 16 : 0 , C 16 : 1 v9c and C 14 : 0 . The cell-wall peptidoglycan type was A5a (L-Lys-L-Ala-L-Lys-D-Glu). The major menaquinone was MK-9(H 4 ) (86 % relative abundance), with lower concentrations of MK-9(H 6 ) (5 %), MK-9(H 8 ) (1 %) and some minor unidentified components. The polar lipids comprised phosphatidylglycerol (PG), two unknown glycolipids (GL1, GL2), four unknown aminolipids (AL1, AL2, AL3, AL4), two unknown phospholipids (PL1, PL2) and two unknown lipids (L1, L2). The profile of major components is similar to that of the genus Flaviflexus, but strain EBR4-1-2 T contains aminolipids and unknown lipids that are absent from F. huanghaiensis H5 T (Fig. S2) . The fatty acid profile of strain EBR4-1-2 T was similar to that of F. huanghaiensis H5 T , although there were differences in the proportions of certain components (Table 2) . Therefore, when taken together, the chemotaxonomic data and results of the phylogenetic analysis support the affiliation of strain EBR4-1-2 T to the genus Flaviflexus.
Based on its 16S rRNA gene dissimilarity to related taxa, phylogenetically distinct position, differential phenotypic characteristics (Table 1 ) and genomic relatedness, strain EBR4-1-2 T clearly represents a novel species of the genus Flaviflexus, for which we propose the name Flaviflexus salsibiostraticola.
Description of Flaviflexus salsibiostraticola sp. nov.
Flaviflexus salsibiostraticola [sal.si.bi.o.stra.ti9co.la. L. adj. salsus salted; Gr. n. bios life; L. n. stratum layer; L. suff. -cola (from L. masc. n. incola) inhabitant; N.L. n. salsibiostraticola inhabitant of a salted biofilm].
Cells are Gram-stain-positive, non-spore-forming, non-motile cocci. Colonies grown on R2A agar are yellow. Catalase-and Mobilicoccus pelagius Aji5-31 T (AB550798)
Dermacoccus profundi MT2.2 T (AY894329)

Dermacoccus nishinomiyaensis DSM 20448 T (X87757)
Flexivirga alba ST13 T (AB539735)
Arthrobacter albus CF43 T (AJ243421)
Georgenia thermotolerans TT02-04 T (AB436534)
Flaviflexus huanghaiensis H5 T (JN815236)
Arcanobacterium phocae DSM 10002 T (FR749960)
Flaviflexus salsibiostraticola EBR4-1-2 T (KC251737)
Arcanobacterium haemolyticum DSM 20595 T (CP002045)
Arcanobacterium pluranimalium M430/94/2 T (AJ250959)
Arcanobacterium hippocoleae CCUG 44697 T (AJ300767)
Trueperella bonasi 2(W106/04) T (AJ879697)
Trueperella pyogenes NCTC 5224 T (X79225)
Trueperella bernardiae DSM 9152 T (X79224)
Trueperella abortisuis Murakami T (AB305159) DL-xylose. Cells are susceptible to ampicillin, penicillin G, streptomycin and tetracyclin, but resistant to hygromycin and imipenem. The major menaquinones are MK-9(H 4 ) and MK-9(H 6 ). The major polar lipids are phosphatidylglycerol (PG), two unknown phospholipids (PL1 and PL2), an unknown aminolipid (AL4) and an unknown glycolipid (GL2). The major fatty acids are C 18 : 1 v9c, C 16 : 0 , C 16 : 1 v9c and C 14 : 0 .
The type strain is EBR4-1-2 T (5KCTC 33148 T 5JCM 19016 T ), isolated from sludge of a biofilm reactor in Daejeon, Republic of Korea. The DNA G+C content of the type strain is 65.6 mol% (determined by HPLC).
